Inhibition of SRC tyrosine kinase as treatment for human pancreatic cancer growing orthotopically in nude mice.
The Src family comprises a family of nonreceptor intracellular tyrosine kinases that mediate a variety of cellular pathways. Src kinases are overexpressed in a variety of human tumors, including cancer of the colon, breast, and pancreas, and they are an integral part of tumor cell signaling pathways associated with migration, proliferation, adhesion, and angiogenesis. We investigated whether the blockade of Src kinase by daily oral administration of the novel Src tyrosine kinase inhibitor AZM475271 [kindly provided by AstraZeneca (Macclesfield, United Kingdom)], alone or in combination with intraperitoneal gemcitabine, can inhibit growth and metastasis of orthotopically implanted human pancreatic carcinoma cells in nude mice. Treatment with AZM475271 alone reduced the primary pancreatic tumor volume by approximately 40%, whereas AZM475271 plus gemcitabine reduced tumor volume by 90%. Furthermore, treatment with AZM475271 and gemcitabine significantly reduced metastasis: none of eight animals who received the combination treatment had lymph node or liver metastases, compared with five of five and three of five animals, respectively, in the control group (P = 0.001). Src inhibition by AZM475271 (alone or with gemcitabine) was associated with significantly reduced tumor cell proliferation, decreased tumor microvessel density, and increased apoptosis in vivo. Moreover, these effects were all significantly increased when gemcitabine was combined with AZM475271 compared with gemcitabine alone. Src inhibition by AZM475271, either alone or in combination with gemcitabine, demonstrated significant antitumor and antimetastatic activity in an orthotopic nude mouse model for human pancreatic cancer. The combination of AZM475271 with gemcitabine sensitized tumor cells to the cytotoxic effect of gemcitabine.